Objectives: To investigate the prevalence of isolated urinary and fecal, and double incontinence in community living stroke survivors and to assess the degree of soiling. Residents living in institutional settings were excluded.
For people aged 60 years and over the prevalence of fecal incontinence has been reported by 7-8%(1) (2) (3), with rates increasing with age and in those living in institutional settings.(4) (5) Double incontinence (urinary and fecal) is more common than isolated fecal incontinence in older people.(5) Stroke, advancing age and poor general health have all been identified as independent risk factors for the presence of both urinary and fecal incontinence(1) (6) (7) (8) (9) (10) and it is argued that the presence of double incontinence compounds the risk of institutionalization.(7) (11).
Amongst stroke survivors both urinary and fecal incontinence are common and are associated with stroke severity and overall poor long-term prognosis. (12) Prevalence estimates for urinary incontinence range from 32-79% in the acute stage of stroke, decreasing to 25-28% at time of hospital discharge, and is still present in 12-19% of stroke survivors some months after their stroke. (13) (14) Prevalence estimates of fecal incontinence in stroke survivors are slightly lower and it is suggested that between 31-40% of stroke patients experience this on hospital admission, 18% at time of discharge and between 7-9% of stroke survivors still have problems with fecal incontinence six months after their stroke. (13) (14) (15) More recently it has been reported that 15% of stroke survivors still report fecal incontinence 3 years after their stroke and being incontinent increases the risk of long-term care placement and death. (11) This paper only investigated the prevalence of fecal incontinence in a stroke population and was unable to make comparisons with a non-stroke population.
Bowel continence was characterized by the Barthel Index and defined as 'occasional accident' or 'all of the time' when questioned if they 'lose control of their bowel motions'. They were however unable to look at degree of soiling or distinguish 3 between monthly and yearly fecal incontinence, both of which have been identified as essential when assessing the severity of fecal incontinence (16) . There is little published research that investigates the prevalence and severity of isolated fecal and double incontinence in community dwelling stroke survivors, previous research having been focused on hospital based stroke patient populations.(15) (17) The aim of this study was to compare the prevalence of urinary, fecal and double incontinence between community dwelling stroke survivors and a non-stroke population drawn from the same community based population. An epidemiological community based postal survey was carried out on a random sample of 64, 749 Leicestershire residents aged 40 years and over. The sample was derived from the Leicestershire Health Authority register, although residents living in institutional settings (residential homes, nursing homes, hospital settings) were excluded. The study forms part of the Leicestershire MRC Incontinence Study which assessed the prevalence and incidence of urinary and bowel symptoms in adults aged 40 years and over. Prevalence data were collected over a period of 21 months from October 1996 to July 1998 using a standardized questionnaire. Respondents were asked about previous stroke, urinary and bowel symptoms, overall general health and demographic details including age, sex and ethnicity. The postal screening question used to determine whether or not a person had ever had a stroke was that developed by O'Mahony et al and is shown to have a high degree of sensitivity (95%) and specificity (96%). (18) Both urinary and fecal incontinence were defined as leakage several times a month or more often. Previous research on fecal incontinence, not specific to stroke, have used a variety of indicators in order to measure the extent of fecal incontinence.
These include the frequency of fecal leakage(2), the degree of soiling (6) , the use of pads(3) and the consistency of pads (1) . The respondents in this study were asked about the frequency of fecal leakage from a question that asked 'Do you ever leak from your bowels when you don't mean to (during the day or night)?' There were six response categories to both the urine and fecal leakage questions ('never/rarely', 'several times a year', 'several times a month', several times a week', 'several times a day', or 'continuously'). Respondents were also asked about the degree of fecal 
Statistical Methods
Those who did not respond to the stroke question were compared with those who did using a Mann-Whitney U test for age (continuous variable) and a chi-square test for 6 sex (binary variable). Chi-squared tests were used to compare binary and nominal variables between the stroke and non-stroke population. In univariate analyses, missing data were excluded on individual variables, therefore different denominators are reported for each variable. Multivariate logistic regression models were used to explore the association between stroke and fecal incontinence after adjustment for confounding factors such as age, sex and functional limitation (fecal incontinence was the dependant variable in these analyses). Analysis was performed using a Statistical Package for the Social Sciences (SPSS) version 9 for Windows. This study had ethical approval from the local Ethical Committee in Leicestershire. 
Response rate
Out of the 64749 questionnaires mailed, 3810 (6%) were excluded because either the person no longer lived at the address, had moved to a residential or nursing home or was deceased. Of the remaining 60939 questionnaires mailed, 39519 were returned (65%) and of these 39311 (99%) were analyzable. Response rates were lowest in the youngest and oldest age groups (i.e. 40-49 years and 80+ years) and slightly lower in men. Analysis has been carried out on 38633 individuals who responded to the stroke question (excluding 1.7% missing data). Non-responders (n=676) to the stroke question were significantly more likely than responders (n=38633) to be female (37% versus 46%, p<0.001) and older (median age 69 years versus 58 years, p<0.001).
Comparison between the stroke and non-stroke population
The overall prevalence of stroke was 4% (n=1483). Fifty four percent of stroke survivors were male compared with 46% in the non-stroke group (p<0.001, see Table   1 ). The stroke survivors on the whole represented a significantly older group than the non-stroke population (median age 72 years compared with 57 years, p<0.001) which was reflected in the higher percentage of stroke survivors being retired. Not surprisingly, stroke survivors perceived their general health to be poorer than the non-stroke population, and a larger proportion also reported having difficulties with daily activities (Table 1) . 8 In the overall population major fecal incontinence (soiling of underwear or more on a monthly basis) was reported in 1.5% (n=580). Stroke survivors reported a significantly higher prevalence of any fecal incontinence than the non-stroke population, 7.4% compared with 2.9% (see Table 1 ). Similarly, 5% of stroke survivors reported major fecal incontinence, compared with 1.4% of the non-stroke population. The prevalence of double incontinence, defined as major fecal and monthly urine leakage, was more than four times higher amongst stroke survivors than in the non-stroke population (4.3%, versus 0.9%, p<0.001). Isolated fecal incontinence was also significantly higher in the stroke population. The presence of isolated urinary incontinence was reported in 25% (n=339/1342) of the stroke sample compared with 14% (n=4924/35490) in the non-stroke population (p<0.001). suggesting that the fecal incontinence in the stroke population was more severe than in those who had not had a stroke (see Table 2 ). The increased odds of major fecal incontinence in stroke survivors was attenuated though still significant after adjustment for age, sex and presence of urinary incontinence (Table 3) . Even when functional limitation was adjusted for the relationship between stroke and fecal incontinence remained (OR 1.33; 95% CI 1.01 to 1.76, see Table 3 ). There was no significant interaction between the presence of stroke and functional limitation suggesting that those with functional limitations were more likely to report fecal incontinence than those with no mobility problems, regardless of whether or not they had experienced a stroke (OR = 4.02 95% CI 3.27 to 4.95). These findings confirm previous research that both urinary and fecal incontinence are more prevalent in stroke survivors than non-stroke, (8) (14) (15) but that this cannot be wholly explained by their increased functional limitation or more advanced age.
Prevalence of fecal incontinence
The severity of fecal incontinence, expressed by the extent of soiling, is also more severe in stroke survivors. These data suggest that the prevalence of fecal incontinence is only slightly lower in the community than in hospital based stroke patient groups. This study shows that stroke survivors were three and a half times more likely to report major fecal incontinence, with double incontinence being more than four times higher in stroke survivors than the non-stroke population.
The 5% prevalence of major fecal incontinence reported in this sample of stroke survivors is lower than the two studies that have investigated the prevalence of fecal incontinence six months after the onset of a stroke.(14) (15) It is also considerably lower than the most recent published study of fecal incontinence post-stroke, whereby fecal incontinence was reported in 15% three years post stroke (11) . This may be partially explained by the use of different definitions of fecal incontinence. It is also difficult to make direct comparisons because their definitions of fecal incontinence are either not clear (14) (15) or their sample populations studied are very different (11) . The validity of the Barthel Index for assessing fecal incontinence has been called into question as it can not distinguish between those individuals who have only one fecal incontinence episode and those with more frequent episodes (19) .
This present study has taken a community perspective, whereas other studies that have reported on fecal incontinence in stroke survivors have obtained their sample through hospital admission records. It has also incorporated not only frequency of fecal leakage but the degree of soiling that occurs, both being essential when assessing the severity of fecal incontinence (16) . A limitation of this study is that no data were collected on when the stroke occurred and therefore we are unable to identify the prevalence of fecal incontinence in relation to the specific time after the stroke. It would also have been interesting to investigate the prevalence of fecal incontinence over different time periods but this is past the remit of this study. Response rates for the postal questionnaire were lowest in the youngest and highest age groups and the study sample excluded people living in institutional care. Therefore the prevalence of fecal incontinence in the older population could be an underestimate. However an investigation into the nonresponse bias to the postal questionnaire was undertaken and there was no evidence of non-response bias in reporting urinary symptoms (20) . Although fecal incontinence was not investigated there is no reason to believe that this would show evidence of bias. This study was also unable to investigate other known risk factors for fecal incontinence, for example diabetes mellitus, use of anti-cholinergic drugs or other co-morbid conditions. The management of bladder and bowel problems is seen as an essential area of a stroke survivor's rehabilitation in both the UK (21) and the USA (22) . Through the Agency for Health Care Policy and Research, a national practice guideline for post stroke rehabilitation highlights the need for bowel management programs to be implemented in those survivors with persistent fecal incontinence (22) . Similarly in the UK National guidelines for stroke suggest that hospitals should have established assessment and management protocols for urinary and fecal incontinence.
Furthermore continence services should cover both the hospital and the community to ensure continuity of care (23) (24). Further research into whether community stroke survivors have sought help specifically for their urinary and fecal incontinence is needed in order to explore whether there are any barriers to providing this kind of service to this particular group. This study also suggests that functional limitations are an important influencing factor that can contribute to the presence of fecal incontinence. Severe urinary and fecal 12 incontinence are shown to be related to mortality in elderly people living at home. (27) Fecal incontinence can also contribute to decreased levels of social activities (28) which in turn could isolate not only the stroke survivor but also the person that cares for them. Future research needs to investigate how best to manage or treat these symptoms in stroke survivors in order to reduce the risk of both the survivor and carer becoming socially isolated within the community. Health care professionals working within primary care and treating patients with stroke should be aware of the 
